High-expressing cystic fibrosis transmembrane conductance regulator interacts with histone deacetylase 2 to promote the development of Ph+ leukemia through the HDAC2-mediated PTEN pathway.
The aberrant expression or mutation of CFTR has been shown to be involved in several tumors, but how mutations or dysfunction of CFTR may increase the risk of malignancies in various tissues remains unclear. Here, we report the interaction between CFTR and HDAC2, and its involvement in the development of Ph+ leukemia. We first detected the physical interaction and co-localization of CFTR and HDAC2 in Ph+ leukemia cell lines. And treatment with CFTRinh-172, a CFTR inhibitor, reduced the expression of HDAC2 protein in K562 and SUP-B15 cells, which could be partially recovered by MG132, a proteasome inhibitor. Additionally, high expression levels of HDAC2 protein were observed in CFTR cDNA transfected HEK-293 and Ba/F3 cells. Next, we found that HDAC2 bound in the promoter region of the PTEN gene, and treatment with HDAC2 inhibitor or CFTRinh-172 resulted in an increase in PTEN mRNA and protein levels and a decrease in PDK1 and mTOR (downstream signaling of PTEN) activity. Finally, the MTT assay revealed that CFTRinh-172 could strengthen the anti-proliferation effect of HDAC2 inhibitor on Ph+ leukemia cells. Altogether, this study provides strong evidence that high-expression CFTR plays an important role in the development of Ph+ leukemia through the HDAC2-mediated PTEN pathway.